Image analysis of neuritic regeneration by adult rat dorsal root ganglion neurons in culture: quantification of the neurotoxicity of anticancer agents and of its prevention by nerve growth factor or basic fibroblast growth factor but not brain-derived neurotrophic factor or neurotrophin-3.
Peripheral neuropathies are a common side effect of chemotherapeutic agents, particularly antineoplastic drugs such as taxol, cisplatin, or vinca-alkaloids (vincristine, vinblastine, vindesine). Using dissociated cultures of adult rat dorsal root ganglion (DRG) neurons and video image analysis after neurofilament immunostaining, we have designed a system that allows: (i) rapid screening of potential neurotoxic agents, with the establishment of dose-response curves and the calculation of IC50; (ii) quantification of neurotrophic effects; and (iii) demonstration of neuroprotection by trophic factors. In particular, we show that nerve growth factor (NGF) and basic fibroblast growth factor (bFGF) stimulate in vitro neuritic regeneration by adult rat DRG neurons, while brain-derived neurotrophic factor and neurotrophin-3 lack such effects. Furthermore, 24 h of pretreatment by NGF or bFGF drastically decreases the neurotoxic effect of vincristine and cisplatin.